Introduction
Coordination chemistry of Cu(II) and Ni(II) complexes of chelating ligands has been growing interest for their structures, spectral, and redox properties [1] . Large number of Cu(II) and Ni(II) complexes with different chelating ligands were reported and such complexes have shown significant antibacterial, antifungal, anticancer, antiviral and herbicidal properties [2] [3] [4] [5] [6] [7] and such activities were found to be enhanced on coordination/chelation.Chelating ligands containing N,S and O donors show broad biological activity and are of special interest because of their variety of ways in which they are bonded to metal ions. It has also been reported that coordination of metal ions to biologically active compounds may also enhance their activities [7] [8] [9] .These compounds are not only good candidates as antimicrobial agents, but may also be considered promising addition of new class of compounds as the metal based drugs [10] .Further, synthesis, characterization and in vitro antibacterial and antifungal activity of large number of schiff base transition metal complexes were reported in the literature [1] [2] [3] [4] [5] [6] [7] . However, synthesis, characterization and biological property of transition metal complexes of azo-carboxylate have not been studied in details as compared to schiff base transition metal complexes. In view of these, we have synthesized and characterized some new Cu(II) and Ni(II) complexes of azo carboxylate ligand and evaluated their in vitro antimicrobial activity.
In our present study, ligandsL 1 
II. Experimental 2.1Method and materials
Copper(II)acetate mono hydrate and Nickel(II)sulphate hepta hydrate were used as metal(II) salts. AR grade solvents were used in all the reactions and dried using standard procedures. Electronic spectra of the complexes in DMSO (10 -3 M) were recorded in UV-1800 Shimadzu spectrophotometer. IR spectra in the range of 4000-400 cm -1 were obtained on Shimadzu FT-IR-8400S spectrophotometer using KBr discs. Proton NMR for L 1 and L 2 was recorded on a Bruker AMX 300 spectrophotometer in DMSOd 6 and measured at 300.13 MHz.
Synthesis of ligands
The ligand was prepared following the reported procedure [11] 
Synthesis of 5-[(E)-2-(4-sulphonamidophenyl)-1-diazenyl)]-2-hydroxybenzoic acid (L 2 )
Sulphanilamide (5 gm, 29.03 mmol) was mixed with 12 ml. conc. HCl and 36 ml H 2 O and digested in water bath for about 45 minutes.The aniline hydrochloride was cooled to 0-5˚C and diazotized with ice cold 20 mL aq. NaNO 2 solution (2 gm, 29.01 mmol) . A cold solution of salicylic acid (4 gm, 29.03 mmol), previously dissolved in 10% NaOH solution (50 ml ) was then added to the cold diazonium salt solution with vigorous stirring. An orange colour developed almost immediately and the stirring was continued for 1 hour. The reaction mixture was kept overnight in a refrigerator, followed by 3 h at room temperature and then acidified with dilute acetic acid whereupon an orange precipitation separated out. 
2.3.2Synthesis of [Cu(II)(L 1 ) 2 ]
To ( 
2.3.3Synthesis of [Cu(II)L 2 (ac)]
To (0.5gm, 1.557 mmol) methanolic solution of L 2 , triethylamine (0.157g, 1.557 mmol) in methanol(10mL) was added dropwise with continuous stirring. To this solution, an aqueous solution ofCu(CH 3 COO) 2 .H 2 O (0.310gm, 1.557 mmol) was added dropwise and stirring was continued for half an hour. The reaction mixture was then refluxed for 3 h and filtered .The filtrate was concentrated and was leftovernight at room temperature. The solid mass was filtered, washed repeatedly with water. The product so obtained was washed with methanol, diethyl ether and dried in vacuum.Yield (%):47, M.p:˃ 275,Molecular formula:C 15 O 7 N 3 H 13 SCu.
2.3.4Synthesis of [Cu(II)(L 2 ) 2 ]
To (0.5gm, 
Antimicrobial activity

Material and Method
The antimicrobial activity was assessed by agar well diffusion method using 20ml of sterile Nutrient Agar (NA) (Hi-Media) and Potato-Dextrose Agar (PDA) (Hi-Media) and Sabouraud Dextrose Agar SDA (HiMedia) for testing the bacterial and filamentous fungal and yeast activity [12] . The test cultures were swabbed on the top of the solidified media and allowed to dry for 10 min. sterile 6mm diameter cork borer were pierced in the agar at equidistant. Each compound was diluted in 5mg/ml. The dilution of the compounds concentration were deposited 20μl on the inoculated well and left for 10 min at room temperature for the compound diffusion. Negative control was prepared using DMSO. Amphotericin-B (Hi-Media) for fungi and yeast and Ciprofloxacin (Hi-Media) for bacteria were served as positive control. The plates were inoculated with bacteria and were incubated at 37ºC for 24 hr, and for fungal cultures, at 30ºC for 24-48 hr. The experiment was repeated thrice and the average results were recorded. The antimicrobial activity was determined by measuring the diameter of the inhibition zone (mm) around the well.
III. Results And Discussion
Synthesis
Ligand L 2 was prepared by diazo-coupling of sulfanilamide with salicylic acid under alkaline cold condition while L 1 was prepared following the reported procedure [11] . Four new Cu(II)and two Ni(II) complexes were synthesised by stirring and then refluxing the methanolic solution of the ligands with corresponding metal(II) salts using 1:1 and 2:1 molar ratio of ligands and metal salts.All the complexes are soluble DMSO and DMF. The analytical data, colour, percentage yields, melting points of the complexes are presented in Table 1 and reaction for the synthesis of azo ligands and metal complexes are given in scheme 1.
Spectroscopic characterization 3.2.1Electronic spectra
Electronic absorption spectra of the metal(II) complexes were recorded in 10 -4 mol L -1 solutions of each complex in DMSO from 200 to 1100 nm at room temperature and their results are presented in Table  2 .Electronic spectra of the Cu(II) complexes in DMSO show a broad band at 24038 -25381 cm -1 .This broad band may be assigned to the 2 B 1g → 2 E g transition of four coordinate, square-planar geometry [13, 14] . Electronic spectra of the Ni(II) complexes show bands at 25126 -25189 cm -1 which are assignable to 1 A 1g → 1 E g transition in a square -planar geometry [14, 15] . At higher energy, intense absorption was observed in the range 31646-40984 cm -1 which are likely due to charge transfer or intra ligand transition [16] .
Infrared Spectra
The IR spectra of the ligands and the complexes 1-6were recorded and IR data are given in Table 3 while their IR spectra are shownin Fig. 2-6 . The IR bands observed at 1655-1665 cm -1 due to ν(OCO) asymmetric stretching in L 1 and L 2 were reduced to 1589-1606 cm -1 in the metal complexes indicating the participation of carboxylic oxygen atom in complex formation [17, 18] .Moreover, in all the complexes, ν asy (OCO) and ν sym (OCO) were observed at around 1589-1606 and 1471-1487cm -1 , and the difference were found to be less than 200 cm -1 (Δ=102 -129cm -1 ) indicating the carboxylate oxygen coordinate to the metal atom in bidentated fashion [19] .The O-H absorption bands in free ligands remains almost unchanged in the complexes indicating the phenolic oxygen do not take part in the complex formation [1] .Bands at 1167 and 1383 cm -1 in L 2 are attributed to symmetric and anti-symmetric stretching vibrations of the sulfone group ν(O=S=O) in the free ligand (L 2 ) [20, 21, 22] ; these bands remains unchanged in the complexes suggesting that sulfonamide oxygen is not involved in coordination. In the metal complexes, there are new medium to weak bands appearing at frequency between 571 and 578 cm -1 which may be assigned to M-O bond [13] .
1 H-NMR spectra The 1 H-NMR spectra of the azo carboxylic acid ligands L 1 and L 2 were recorded in DMSO-d 6 .The NMR data are presented in experimental section. In 1 H-NMR spectrum of the ligand L 2, the multiplet peak around 6.9-8.48 are assigned to the aromatic protons. The singlet peak at around δ 7.51 ppm in L 2 may be assigned to two protons of SO 2 NH 2 while multiplet peaks appeared at around δ 7.16-8.37ppm are due to aromatic protons.Signals for the phenol and carboxylic acid were exchanged due to presence of water in the solvent [11] .
3.3Molarconductance
The molar Conductance of the synthesized complexes were measured using 10 -3 M DMF solvent at room temperature and given in Table 2 
Antimicrobial activity
Antibacterial and antifungal activity were performed using disc diffusion method at 2.5 and 5 mg/ ml in DMSO. Ciprofloxacin and Amphotericin-B were used as standard reference for antibacterial and antifungal activities, respectively. P. Mirabilis, K. Pneumonia, E. Coli, S.Paratyphi and P.Aeruginosa were used for antibacterial study while A.Flavus, A. Fumigatus, A. Niger, C. Albicans and C. Krusei were employed for their antfungal study. Agar diffusion technique was used for the test. Zone of inhibition (mm) are presented in Table  4 and 5. The result of fungicidal screening ( Table-4) show that complex 5 is active against C.Albicans and C. Krusei whereas other complexes show resistance to all the fungal stain.Cu(II) complexes are effective on bacterial stain while they are resistant to all the fungi. A general observation is that Ni(II)complexes are more effective than the Cu(II) complexes. The greater antimicrobial activity of Ni(II)complexes may be explained on the basis of particle size and the size of metal ion [24] and on chelation theory [25] [26] [27] [28] .It has been suggested that the mode of action of the complexes may probably involve the formation of H-bond through phenolic OH group of the compounds with the active centre of the cell constituents thereby resulting interference with normal cell process [1, 26] .The minimum inhibition concentration for all the synthesized complexes were determined against all the tested fungi and bacteria and the values are given in Table 6 .Theantimicrobial activity of synthesized complexes are comparable with those of the reported compounds [1, 16] . However these complexes are less effective than the standard drugs.
IV. Conclusion
Some Cu(II) and Ni(II) complexes of azo-carboxylate were synthesised and characterised by conductivity, electronic and IR spectroscopy. The IR studyof metal complexes show that the carboxylate ligands coordinated in bidentate fashion in all the complexes andthe hydroxyl group of the ligand do not take part in bond formation in the complexes. From UV-Vis. spectra of the complexes, both Cu(II) and Ni(II) complexes may be proposed to have square planar geometry. Conductivity study shows that Cu(II) complexes are nonelectrolyte whereas Ni(II) complexes are electrolytic in nature [23] .The synthesised complexes were tested for their in vitro antifungal and antibacterial activities and compared with the standard drugs, Amphotericin-B and Ciprofloxacin.Cu(II) complexes were found to be inactive against the tested fungal species but they show moderate activity against the tested bacterial species. In general Ni(II) complexes are more effective than the Cu(II) complexes against the microbes. Among the tested complexes,[Ni(II)(L 1 ) 2 ].SO 4 is effective in both bacterial and fungal stain whereas [Ni(II)(L 2 ) 2 ].SO 4 is effective only in bacterial stain but resistant to fungal stain.However, the complexes are less effective than the standard drugs. 
